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Introduction
The family Botryosphaeriaceae Theiss. & Syd. comprise 23 genera found on a wide range of plant hosts (Dissanayake et al. 2016b ). Many botryosphaeriaceous taxa can exist as endophytes (Slippers & Wingfield 2007) , or are primary or opportunistic pathogens or saprobes (Schoch et al. 2006 , Mehl et al. 2014 and are widespread in tropical and temperate regions (Phillips et al. 2013 , Dissanayake et al. 2016b . Almost all Botryosphaeriaceae species are plant-associated and most of them cause disease symptoms on ecologically and economically significant plants in forestry and agriculture (Hyde et al. 2013 , Phillips et al. 2013 , Slippers et al. 2013 . Botryosphaeriaceae consists of many well-known plant pathogens such as Botryosphaeria dothidea (Moug. Table 1 Botryosphaeriaceae species studied in this study ( Fig. 1 to 5 ). Ex-type of the species introduced in this study is in bold. Observations and photographs were made from materials mounted in water. Measurements were made with the Tarosoft (R) Image Frame Work and images used for figures were processed with Adobe Photoshop CS3 Extended version 10.0. Cultures were incubated at 18°C in the dark and colony color was examined according to Rayner (1970) 
DNA extraction, amplification and phylogeny
Mycelium from actively growing cultures was scraped from the surface of the plates. Total genomic DNA was extracted by the modified protocol of Dissanayake et al. (2016a) . ITS and TEF gene regions were amplified using primer pairs ITS1/ITS4 (White et al. 1990 ) and EF-728F/EF-986R (Carbone & Kohn 1999) respectively.
PCR was performed in a BIORAD 1000 TM Thermal Cycle in a total volume of 25 µl. The PCR mixtures contained TaKaRa Ex-Taq DNA polymerase 0.3 µl, 12.5 µl of 2 × PCR buffer with 2.5 µl of dNTPs, 1 µl of each primer, 9.2 µl of double-distilled water and 100-500 ng of DNA template. The thermal cycling protocol followed Dissanayake et al. (2016a) . The PCR products were verified by staining with ethidium bromide on 1.2 % agarose electrophoresis gels and purified according to the manufacturer's instructions of Qiangen purification kit (Qiagen, Hilden, Germany). DNA sequencing of the genes were conducted by Sunbiotech Company, Beijing, China.
The systemic placement of taxa in this paper was based on the phylogeny of combined analysis of ITS and TEF (Phillips et al. 2013 , Dissanayake et al. 2016b ). DNASTAR V.5.1 and SEQMAN V.5.00 were used to obtain consensus sequences from sequences generated from forward and reverse primers. Sequences obtained from this study and other sequences originating from GenBank (Table 2) were aligned using default settings of MAFFT v.7 (Katoh & Toh 2008 , http://mafft.cbrc.jp/alignment/server/) and manually adjusted using BIOEDIT V.7.0.9.0 (Hall 1999) , where necessary. Maximum-parsimony (MP) analysis was performed using PAUP v. 4.0b10 (Swofford 2003 ) to obtain the most parsimonious trees. Gaps were treated as missing data. Trees were inferred using the heuristic search option with Tree Bisection Reconnection (TBR) branch swapping and 1000 random sequence additions. Maxtrees were set up to 1000 and branches of zero length were collapsed and all multiple parsimonious trees were saved. Descriptive tree statistics for parsimony such as Tree Length (TL), Consistency Index (CI), Retention Index (RI), Relative Consistency Index (RC) and Homoplasy Index (HI) were calculated. Clade stability was evaluated by 1000 bootstrap replications resulting from maximum parsimony analysis (Hillis & Bull 1993 ). The best model of evolution for each gene region was determined by using MrModeltest 2.2 (Nylander 2004 ). The general time-reversible model of evolution (Rodriguez et al. 1990 ), including estimation of invariable sites and assuming a discrete gamma distribution with six rate categories (GTR+I+G) was used for BI analyses for ITS and EF1-α sequence datasets. Posterior probabilities (PP) were determined by Markov Chain Monte Carlo sampling (BMCMC) in MrBayes v. 3.0b4 (Ronquist & Huelsenbeck 2003) . Four simultaneous Markov chains were run for 1000000 generations and trees were sampled every 100th generation and 10000 trees were obtained. The first 2000 trees, representing the burn-in phase of the analyses, were discarded while remaining 8000 trees were used for calculating posterior probabilities in the majority rule consensus tree (critical value for the topological convergence diagnostic set to 0.01) (Crous et al. 2006) . Phylogenetic trees were drawn using Treeview v. 1.6.6 (Page 1996) . The DNA sequences generated in this study are deposited in GenBank (Table 1 ) and the alignments in TreeBase (http://purl.org/phylo/treebase/phylows/study/). Taxonomic novelties were submitted to the Faces of Fungi database (Jayasiri et al. 2015) and Index Fungorum (Index Fungorum 2017). 
Results

Sample collection
In this study, a collection of 52 saprobic specimens from different hosts in urban and forest tree species were collected and this resulted in identification of 14 Botryosphaeriaceae species. Of these, 12 isolates, each from B. dothidea (23 %) and Di. seriata (23%) were detected as the prominent species. Six isolates of the newly described Do. italica (12 %) were obtained, while all other species were in low numbers of isolates. Host ranges of the species were determined from available literature and as well as from the SMML Fungus-Host Distribution Database. Several new fungus-host associations were established (Table 1) .
Phylogenetic analyses
In total, five multi-gene phylogenies were generated (Figs 1-5 ). With the support values of Bayesian analyses, maximum parsimony trees from each alignment are presented here. The analyses treated Botryosphaeria (Fig. 1) , Diplodia (Fig. 2) , Dothiorella (including Spencermartinsia, Fig. 3) , Eutiarosporella (Fig. 4) and Neofusicoccum (Fig. 5) . PCR amplifications of the ITS and TEF regions gave products of 0.5 and 0.4 kb, respectively.
The combined ITS and TEF data set of Botryosphaeria consists of 33 strains with Macrophomina phaseolina (CBS 227.33) as the outgroup taxon. The best scoring parsimony tree is shown in Fig. 1 The combined ITS and EF1-α dataset consisted of 735 characters (including alignment gaps) for 17 ingroup and 1 outgroup taxa. Of the 735 characters 601 were constant and 601 were variable and parsimony uninformative. Maximum parsimony analysis of the remaining 72 parsimony informative characters resulted in six equally parsimonious trees (CI= 0.853, RI= 0.861, RC= 0.735, HI= 0.147) and the best scoring first MP tree is shown in Fig. 4 . Alignment and trees were deposited in TreeBASE (S21257). Phylogenetic analysis of Neofusicoccum revealed only one known species N. parvum. The combined ITS and EF1-α dataset consisted of 817 characters (including alignment gaps) for 55 ingroup and 1 outgroup taxa. Of these characters 600 were constant and 89 were variable and parsimony uninformative. Maximum parsimony analysis of the remaining 128 parsimony informative characters resulted in 44 equally parsimonious trees (CI= 0.717, RI= 0.878, RC= 0.629, HI= 0.283) and the best scoring first MP tree is shown in Fig. 5 . Alignment and trees were deposited in TreeBASE (S21258). Etymology -Referring to the locality where the specimen was collected.
Taxonomy
Dothiorella italica
Holotype -MFLU 17-0290. Saprobic on dead aerial branch of Rosa canina (Rosaceae). Sexual morph: Undetermined. Asexual morph: Conidiomata up to 680 μm wide, globose, pycnidial, stromatic, solitary, composed of dark brown thick-walled textura angularis. Ostiolate. Ostiole up to 65 μm in height. Conidiogenous cells 8-15 × 3-6 μm, lining the pycnidial cavity, holoblastic, hyaline, subcylindrical. Conidia 28.7-43.2 × 13.2-17.5 μm (35.7 × 15.6 μm, n=20) initially hyaline and aseptate becoming pigmented brown and 1-septate often while still attached to conidiogenous cell, slightly constricted at the septum, ovoid with a broadly rounded apex and truncate base.
Culture characteristics -Colonies on PDA, covering entire petri dishes after 12 d in the dark at 25°C; circular, initially white, after 7 d becoming greyish brown to black; reverse grey to dark grayish green.
Material examined -ITALY. Province of Forlì-Cesena [FC] , near Strada San ZenoGaleata, on dead aerial branch of Rosa canina (Rosaceae), 17 October 2014, Erio Camporesi IT 2179 (MFLU 17-0290, holotype), ex-type living culture MFLUCC 17-0951. Details of studied additional materials are given in Table 1 .
Notes -Based on multigene phylogenetic analyses, six isolates of Do. italica formed a clade close to Do. prunicola A.J.L. Phillips & Abdollahz. The novel species differs from Do. prunicola by 16 nucleotides in the concatenated alignment, in which five were distinct in the ITS region and eleven in the TEF region. Morphologically, the length of conidia of Do. prunicola are smaller (19-30.5 μm) compared to those of Do. italica (28.7-43.2 μm).
Discussion
Studies on Botryosphaeriaceae, dealing with the phylogenetic traits and morphology of isolates associated with various hosts, have increased in recent years, enabling the worldwide identification of taxa at the species level (Liu et al. 2012 , Phillips et al. 2013 , Dissanayake et al. 2016b . The current study provides details from sampling over the past five years which has led to characterization of 14 species in Botryosphaeriaceae, especially in the provinces of Forlì-Cesena, Arezzo and Perugia in Italy. Of these, Dothiorella italica is illustrated and described as a novel species. Botryosphaeria auasmontanum (Slippers et al. 2014) , Di. alatafructa (Mehl et al. 2011) and Do. sempervirentis (Abdollahzadeh et al. 2014) were reported as new records for Italy. However, when considering the phylogenetic analysis of Botryosphaeria species (Fig. 1) , B. dothidea/B. auasmontanum appear to be synonyms. Hence we suggest a careful comparison of these two species morphologically and at the molecular level to clarify the possible synonymy of B. auasmontanum under B. dothidea. Ten species, Botryosphaeria dothidea, Diplodia crataegicola, Di. mutila, Di. sapinea, Di. seriata, Dothiorella omnivora, Do. rhamni, Do. sarmentorum 
, Eutiarosporella dactylidis and
Neofusicoccum parvum have already been reported from Italy (Dissanayake et al. 2016a, b Botryosphaeriaceae species in host plants in Italy vary in their abundance, distribution and host association (Giambra et al. 2016 , Linaldeddu et al. 2016a . Botryosphaeria and Diplodia were the most frequently isolated genera in this study and this inference is consistent with several previous reports (Lazzizera et al. 2008 , Linaldeddu et al. 2014 , 2015 , Giambra et al. 2016 , Marsberg et al. 2017 , which show the capability of species in these genera to occupy a wide range of plant species and geographic areas worldwide. Some Diplodia species have wide host ranges, for example Di. seriata which has been recorded on more than 250 hosts (Phillips et al. 2013 , Dissanayake et al. 2016b . Botryosphaeria dothidea is one of the most common species on a large number of hosts and has been reported from hundreds of plant species with a broad global distribution (Phillips et al. 2013 , Dissanayake et al. 2016b . Our study has confirmed this, by isolating B. dothidea from eleven host plant species (Table 1) . Dothiorella species are endophytes, pathogens and saprobes of a wide range of woody hosts (Crous et al. 2006 , Liu et al. 2012 , Phillips et al. 2013 , Hyde et al. 2013 , Dissanayake et al. 2016a . Although there are 390 species records for Dothiorella in Index fungorum (accessed in June 2017, http://www.indexfungorum.org), Dissanayake et al. (2016b) revealed that cultures are available for only 30 species. Among the species in this genus, Do. sarmentorum has a worldwide distribution associated with a variety of hosts (Gonzalez-Domınguez et al. 2016 , Zlatkovic´ et al. 2016 . Our study revealed four Do. sarmentorum isolates from four different hosts. The newly described Do. italica species was isolated from Forlì-Cesena and Perugia provinces in Italy and all isolates were recovered from dead aerial branches of Cupressus sp. (Cupressaceae), Ligustrum sp. (Oleaceae), Melia azedarach (Meliaceae), Prunus sp. (Rosaceae), Rosa canina (Rosaceae) and Rubus sp. (Rosaceae). The isolation of this novel species from different host plants implies its wide distribution and indistinct host association. Diplodia sapinea is a well-known pathogen of Pinus spp. worldwide (Phillips et al. 2013) . Two isolates of Di. sapinea obtained in this study from Picea excelsa (Pinaceae) and Pinus pinaster (Pinaceae) confirmed that, this species is more specific in Pinaceae hosts. Neofusicoccum parvum is a common and cosmopolitan species on diverse host plants and recognized as an aggressive pathogen of Actinidia sp., Juglans regia, Prunus laurocerasus, Vaccinium sp. and Vitis vinifera (Yan et al. 2013 , Boyzo-Marin et al. 2016 , Yu et al. 2016 , Zlatkovic et al. 2016 , Diaz et al. 2017 . Our study revealed three saprobic N. parvum isolates from Eupatorium cannabinum (Asteraceae), Salix sp. (Salicaceae) and Vitis vinifera (Vitaceae).
Members of Botryosphaeriaceae family represent a growing threat to agricultural crops, urban and natural forest ecosystems in Italy (Linaldeddu et al. 2014 (Linaldeddu et al. , 2015 (Linaldeddu et al. , 2016a . This finding raises questions about the origin, introduction and pathway of these fungi as well as underlining the need to develop suitable actions to limit their further spread.
